While the fraction of obese people is not as large in Europe as in the United States, obesity is becoming an important issue in Europe as well. Using comparable data from the Survey of Health, Aging and Retirement in Europe (SHARE) and the Health and Retirement Study in the U.S. (HRS) , we analyze the correlates of obesity in the population ages 50 and above, focusing on measures of energy intake and expenditure as well as socio-economic status. Our main results are as follows: 1) Obesity rates differ substantially on both sides of the Atlantic and across European countries, with most of the difference coming from the right tail of the weight distribution. 2) Part of the difference in obesity prevalence between the U.S. and Europe is explained by a higher fraction of food eaten away from home and notably lower time devoted to cooking in the U.S. 3) Sedentary lifestyle or a lack of vigorous and moderate physical activity may also explain a substantial share of the crosscountry differences. 4) Differential SES patterns of energy intake and expenditure across countries cannot fully account for the observed cross-country variation in the SES gradient in obesity.
Introduction
Many studies have shown that people who are overweight or obese have a larger probability of developing chronic diseases and other health problems than people of normal weight (National Institutes of Health, 1998) . 2 The World Health
Organization (WHO) estimates that worldwide, more than 1.6 billion adults are now overweight and, in addition, 400 million are obese. In the United States, the prevalence of obesity has almost doubled from an average of 15% in 1971-1975 to an average of 28% in the period of 1988 -1994 (Cutler, Glaeser and Shapiro, 2003 . In Europe, obesity rates are generally lower than in the U.S. (Andreyeva et al., 2007; Sanz-de-Galdeano, 2005) , but the rising trend in obesity is seen as a serious threat to public health and an important factor driving up health care costs. 3 Data from the U.S. have shown that obesity has other negative economic consequences including higher work absenteeism, higher unemployment and disability payments, and lower wages. 4 Most studies to date have used time and geographical variation within the U.S.
to explain the rise of obesity rates in the U.S. (Lakdawalla et Philipson, 2002; Chou et al., 2004) . Few studies have focused on the cross-country variation in obesity patterns with the exception of research drawing on aggregate national statistics from WHO or OECD (Bleich et al., 2007) . 2 The common definitions of overweight and obesity are based upon the body mass index (BMI), defined as weight in kilograms over height in meters squared. Overweight is defined as having BMI of 25 and above and obesity as having BMI of 30 and above. 3 According to IOTF and EASO (2002) , in Europe, "the costs of obesity have been estimated at up to 8% of overall health budgets and represent an enormous burden both in individual illness, disability and early mortality as well as in terms of the costs to employers, tax payers and society." Finkelstein et al. (2004) estimate alarming costs of obesity for Medicare and Medicaid programs in the United States. 4 See, for example, a review in Finkelstein et al. (2005) .
This paper analyzes the correlates of obesity in the older population of the U.S. and 10 European countries. To our knowledge, no other cross-country study has been performed using comparable nationally representative micro-data. For adults ages 50 and above, the Survey of Health, Ageing and Retirement in Europe (SHARE) offers new rich individual data on health, body height and weight, physical activity, and socio-economic status, including detailed reports on wealth, income, and food expenditures. These data are comparable both across European countries and with measures from the U.S. Health and Retirement Study (HRS), a widely used dataset to study issues related to health and well-being of older Americans.
Our main findings are as follows. There are large differences in the body mass index distribution of older adults across European countries and between the U.S. and
Europe, and they are particularly large in the right tail of the BMI distribution. The cross-Atlantic differences in obesity can partly be explained by widespread reliance of Americans on food eaten away from home and little time spent cooking. Differences in physical activity and time spent in sedentary activities like watching television are another important contributor to the observed differences in obesity among older adults between the U.S. and Europe. Some of the European variation in obesity appears to be captured by cross-country differences in physical activity, particularly among females. The well-known SES differences in the prevalence of obesity vary across countries, but in a way that cannot be fully explained by SES differences in food expenditure or physical activity.
The remainder of this paper is organized as follows. Section 2 describes the data. In section 3, we investigate factors associated with obesity within each country and identify patterns that are likely to explain the observed cross-country differences in obesity. Section 4 presents results from multivariate regression analysis. Finally, section 5 concludes.
Prevalence of Obesity in Europe and the United States

Data Sources
The Survey of Health, Ageing and Retirement in Europe (SHARE) was launched in 2004 5 to provide representative samples of the population aged 50 and above and their spouses in 10 European countries. 6 The total sample includes more than 22,000 participants. The questionnaire covers a variety of issues ranging from income, consumption and wealth to family networks, well-being, and mental and physical health, including self-reported height and weight. For the United States, we use the 2004 wave of the HRS, a representative sample of several older population cohorts with a similar multi-disciplinary questionnaire. In fact, SHARE was modeled after the HRS to ensure comparability between the datasets.
We restrict our sample to respondents born before 1954 focusing on the population aged 50 and above. We perform all analyses by gender to account for gender differences in obesity rates across countries. For descriptive statistics, we use sampling weights at the respondent level to obtain nationally representative estimates for the relevant age group in each country. 7 This is particularly important for the U.S.
sample since the HRS combines samples first drawn in 1992 and 1998, which are likely to have suffered from selective attrition in 2004 and previous waves. Appendix A reports the sample size for each country. We decided not to include Switzerland in 5 See Boersch-Supan et al. (2005) for an overview of this data set and some first results. 6 Austria (AU), Germany (D), Sweden (SE), Netherlands (NL), Spain (E), Italy (IT), France (FR), Denmark (DK), Greece (GR), and Switzerland (CH). Belgium is also part of SHARE but the data was not available in Public Release 1, which we used for the analysis. 7 Since no sampling weights are available for Austria, we set all weights for Austria equal to 1.
our analysis because its sample size is too small, and the survey response rate was under 40% raising concerns about the sample representativeness.
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Obesity is a matter of excess adipose tissue. It is costly to measure, particularly in large-scale household surveys where interviewers visit respondents at home. As a consequence, most of the literature relies on a measure of obesity based upon weight normalized by height, the body-mass index (BMI). Although imperfect, the correlation between the precise medical measure and the index is very high (Revicki and Israel, 1986) . Self-reports are known to be biased downward for overweight people and upward for underweight individuals (Palta et al., 1982; Kuczmarski et al., 2001 ).
These biases tend to increase with age, particularly for height. This leads to underestimation of BMI and obesity rates based on self-reported weight and height. Cawley and Burkhauser (2006) regressed objective measurements of height and weight on a quadratic in self-reported measures and a quadratic in age. These relationships are allowed to differ by gender, race and ethnicity. In order to use these estimates to correct our measures for Europe, we need to assume that the measurement error relationship is constant across countries. To the best of our knowledge, there are no studies that look at cross-national differences in the reporting of weight and height. A number of studies look at the measurement error in other counties than the U.S. (e.g. Niedhammer et al., 2000; Spencer at al., 2002; Nyholm et al., 2007) . However, comparability across studies is difficult. For example, it is hard to isolate differences in reporting styles from other differences such as the population under study (e.g. age group, metropolitan vs. rural area, etc). The correction for the self-report bias increases the average BMI and obesity rates in all countries but does not change the order of countries on the obesity prevalence rank. Appendix B gives details on the construction of adjusted weight/height measures and its impact on BMI and obesity. We compared our BMI estimates with data from the International Obesity Task Force (IOTF) (where available). Results in Appendix B show that the prevalence of obesity is generally well-approximated by this correction.
Distribution of BMI across Countries
Figures 1a and 1b show cross-country box plots of BMI for men and women aged 50 and above in 2004. The shaded rectangles delimit the interquartile range (from the 25th to the 75th percentile), while the tips of the whiskers delimit the 99th and first percentile of each distribution. For men, the median BMI is in the overweight range between 25 and 28 in all countries. The WHO and medical literature typically define the BMI range of 18.5-25 as optimal for health, whereas higher or lower BMI levels are associated with increased health risks.
Median BMI among men is higher in the U.S. than in any other country.
Within Europe, there is a somewhat higher median BMI among men in Spain, Greece, Italy, and Austria than in the other (Northern European) countries. We can reject the hypothesis that BMI distributions are the same in all countries or all European countries based on a comparison of the quantile estimates. 9 For women, the median BMI in Spain is similar to the one in the U.S. 10 The difference between the U.S. and Spanish median BMI is statistically insignificant (at the 5% level), whereas the median BMI is significantly lower in the U.S. than in all other European countries. underweight is somewhat more prevalent. In all countries, only a minority of men and women are normal weight. Hence, the conclusion from this exercise is that most differences in obesity across countries come from the right-tail of the BMI distribution.
Correlates of Obesity: Energy Intake and Expenditure
Weight increases when more calories are consumed than burned. Short-term fluctuations in calorie intake or expenditure are likely to be washed away by an individual's metabolism, which is elastic up to a certain level of daily variation.
However, when the excess calorie gain is more permanent, calorie imbalance materializes in weight gain. This makes an "energy accounting" approach as used by Cutler et al. (2003) to explain the growth of obesity in the U.S. an appropriate conceptual framework for multivariate regression analysis of obesity as a function of individual characteristics. Alternatively, one can also think of BMI as a health outcome, which is the result of choices made in a health production model (see for example Lakdawalla and Philipson, 2002) .
As SHARE is currently only a cross-section, we cannot adopt a dynamic empirical approach but rather have to rely on a steady-state or cumulative interpretation of the energy-accounting equations. We assume that the steady state BMI of respondent i is determined by
where f i measures food consumption, e i is physical activity or exercise, and i x is a vector of individual characteristics. Finally, ε i is a measure of unobservables. This steady-state interpretation is generally consistent with the view that body weight has "settled" or stabilized in the older population we are looking at, and that health behaviors have also been stable for some time. Under these conditions, health behaviors past the age of 50 should correlate with obesity if these behaviors actually impact long-term imbalances in energy intake and expenditure. Since body weight also affects demand for energy intake and expenditure, some of that relationship is unlikely to be causal. It will rather reflect "equilibrium conditions". With that in mind,
we now look at how the SHARE and HRS measures of health behaviors correlate with obesity under the assumption that the data reflect this equilibrium. Each survey asks respondents about the frequency of vigorous and moderate physical activity. Table 2 links the prevalence of obesity with participation in physical activity among men and women. In virtually all countries but Greece men are physically more active than women. At the same time, obesity rates are higher among women than among men for each level of physical activity. The fraction of females who hardly ever engage in vigorous physical activity is the highest in Spain and the U.S., which are also the countries with highest prevalence of obesity among women.
Energy Expenditure
Men from Spain and Italy are most often physically inactive, but obesity is less prevalent among them than among the somewhat more active American men. Obesity is weakly associated with physical activity among Southern Europeans while the association is strong in the U.S. The linkage between vigorous physical activity and obesity appears much stronger among men in the U.S. than in Europe.
As the radio. The only available measure for an SES-stratified analysis is education. In line with our HRS/SHARE sample, we focus on adults ages 50 and above. Table 3 highlights large cross-country differences in the average time devoted to physical activity like sports or walking, and sedentary activities like TV watching or listening to the radio. In the U.S., men and women of any education level watch notably more TV or listen to the radio than their peers in European countries. For example,
American men who did not finish high school spend on average 253 minutes daily on these sedentary activities compared to 189 minutes per day in France, which has the highest level among the European countries considered. Education-related differences in time watching TV are particularly large in the U.S. vs. the rest of the sample with substantially higher rates of sedentary activities among less educated men and women. There is less consistency across education groups with respect to walking time, as highly-educated people walk least in some countries and not in others.
Finally, the data on engaging in sports also show substantial differences across countries, with the lowest time on sports spent in Italy, particularly among women. At the same time, men and women in the U.S. spend on average as much time doing sports or exercise as older people in some European countries. The education gradient in time use in sports is steeper in the U.S. than in most European countries, with the least educated spending less than half as much time on sport and exercising as the most educated adults.
11 http://www.iser.essex.ac.uk/mtus/
Energy Intake
Both SHARE and HRS collect information on household expenditure on food consumed at home and away from home. This may convey important information, although food expenditure is probably a poor proxy for the quantity and quality of food consumed. To date, few studies have collected and analyzed nationally comparable data on food expenditure across countries. Young and Nestle (2002) focused on the importance of food eaten away from home and larger portion sizes to explain the rising trend in obesity in the U.S. We adjust for purchasing power parity differences and, using the standard equivalence scales, also for cross-country differences in household composition. To the best of our knowledge, there is no international food price index, as the available price index for European countries does not include the U.S. prices.
The first four columns of Table 4 show expenditure patterns (along with obesity rates) by country. Expenditure on food consumed away from home is particularly high in the U.S. vis-à-vis other countries both in absolute (e.g., weekly $46.8 vs. $19.2 in France) and relative terms (e.g., the average share of food away from home spending is 37% in the U.S. and 22% in France). This reveals that consumption patterns are quite different on both sides of the Atlantic. Figure 2 shows the cross-country distribution of the share of total food expenditure spent away from home. The median American household spends 24% of all food expenditure on food eaten outside home. Almost every fourth American household spends more than 30%
of their food expenditure on food away from home. This fraction is much lower in
European countries from a minimum in Southern Europe (Spain and Italy) to higher levels in Austria and Germany (e.g., 13%-14%).
Food taxes are relatively low in the U.S. compared to other countries (most states do not tax retail food). In a similar fashion, Spain and Greece give examples of high obesity rates and relatively low food taxes. At the same time, the two countries with the lowest obesity rates, Denmark and Sweden, have a particularly sizeable burden of food taxation. Still, other countries like the Netherlands have both low food taxes and low obesity rates, so that the negative relation between obesity and food taxes is not unambiguously clear.
Another measure of eating patterns is the time spent on eating at restaurants, consuming meals at home, and cooking. Table 5 presents cross-national data from the MTUS on time use in food-related activities by education and gender. One interesting observation is that Americans do not spend much time at restaurants despite a large fraction of food expenditure spent on food away from home. This suggests that much of that food spending is for food consumed in a short period of time or fast food. rise in obesity. It is interesting to note that time spent on eating at restaurants, consuming meals at home and cooking does not vary considerably by education. The exception is cooking among women, where we observe a negative association between education and cooking time in all countries but the U.S. In this case, the larger education gradient probably reflects higher opportunity cost of time (wages at work).
Multivariate Analysis
In order to account for several factors at the same time, we must resort to multivariate analysis of the relation between obesity (BMI≥30) and food intake and energy expenditure. We estimate individual level logit models of whether the respondent is obese using the SHARE and HRS data. We consider three model specifications. The baseline specification includes SES controls like wealth, income and education along with demographic characteristics. The second model adds in weekly expenditure on food away from home and food consumed at home. The third specification includes measures of vigorous and moderate (walking) physical activity.
We do this step-by-step exercise to see the relative contribution of each set of variables to the probability of obesity. Furthermore, we check whether the SES differences in energy intake and expenditure can explain the observed differences in obesity prevalence across SES groups. Table 6 presents point estimates along with t-values for men and women in the U.S. As a replica of this structure for the SHARE countries, Table 7 presents results from regression estimations where we pool data from each country and add country fixed effects. In Table 8 , we relax the assumption of equal parameters across countries and perform regression analysis for each country individually.
Results from the base specification in Tables 6 and 7 accord with our expectations. Large SES differences in the prevalence of obesity are observed on both sides of the Atlantic with higher obesity rates among the least educated and least wealthy respondents. The relationship between obesity and SES appears to be stronger for females than for males. The relationship between obesity and income, keeping wealth, education, and demographics constant, is less definitive, as it is sometimes positive for American males, non-existent for European males, and negative for females in both Europe and the U.S. For the older age group considered, income may not be the best lifetime SES measure since public pensions are highly redistributive in some countries, whereas private pensions are not always annuitized but rather transferred to financial assets. Overall, there is strong evidence that low SES is associated with increased risks of obesity, particularly when SES is measured with wealth or education.
Adding food intake to the model produces several results (column 2, Tables 6-7 ). American males who spend more on food eaten outside home are more likely to be obese. The point estimate suggests a relative risk ratio of obesity of 1.016 for a $10 increase in weekly spending on food consumed away home. Together with the differences in expenditures in food eaten away from home (Table 4) , this would explain a difference of about 6% in the prevalence of obesity between the US and Europe. In Europe, we find no effect of food eaten away from home on obesity among males, suggesting that the type or quality of food eaten away from home in the U.S.
and Europe is different. This is only a conjecture since our measure of food intake is quite rough. Moreover, no significant association between obesity and spending on food away from home is found for females, and the point estimate is negative rather than positive. This might mean that the type of food eaten away from home in the U.S. varies by gender.
Results from the third model reveal that hardly doing any vigorous physical activity is associated with a high risk of obesity. Males who hardly ever engage in vigorous physical activity have 66% higher odds of obesity (exp(0.503) = 1.66). This association is statistically significant for both males and females in the U.S. and
Europe. Results for moderate physical activity are similar. Hence, differences in the prevalence of physical activity across countries may explain a large portion of the cross-country variation in obesity. For example, 61.6% of Spanish females and 60.9%
of American females report hardly ever doing physical activity, whereas the rates of physical inactivity are around 40% in the Northern European countries and 50%
elsewhere in our European sample. This is in line with the North-South gradient in obesity, with much lower obesity rates in the Northern vis-à-vis Southern countries.
Hence, differences in energy expenditure could explain a large share of the crosscountry variation in obesity.
Interestingly, the SES differences in obesity do not disappear when we add behavioral measures in the analysis, even though the prevalence of physical activity and patterns of food intake are known to vary by SES. This result may indicate that reasons behind the SES differences in obesity should be searched for elsewhere, for example, in the environment, family background or early life events. On the other hand, it should be admitted that our measures of energy intake and expenditure are very aggregate and it is therefore possible that part of the variation in energy intake and expenditure remains unobserved in our data, and is instead captured by SES indicators in the regressions.
Conclusion
This paper analyzed the prevalence of obesity and its determinants among the population aged 50 and above in the United States and 10 European Countries. Three main findings emerge. Large differences in body weight of older adults exist across
European countries and between the U.S. and Europe, and they are particularly large in the right tail of the BMI distribution. Cross-country differences in obesity prevalence often vary markedly by gender. Second, our results suggest that the crossAtlantic differences in obesity seem to be partly explained by widespread reliance of Americans on food eaten away from home and little time spent in preparation meals at home. Cross-country differences in physical activity and time spent in sedentary activities like TV watching are another important contributor to the observed crosscountry variation in obesity. Some of the European differences in the prevalence of obesity appear to be partly captured by the cross-country differences in physical activity. Our third result is that the well-known SES gradient in the prevalence of obesity differs across countries but in a way that cannot be fully explained by the national variation in food expenditure or physical activity.
Policy implications of our results are suggestive rather than definitive, because with the cross-section data from SHARE, the regressions may not always reflect causal pathways. Still, some of the observed cross-country differences in health behaviors and the relationships reported in our paper suggest a possible explanation for the large cross-country variation in obesity that deserve further research. One potential research avenue is to improve data on energy intake and expenditure in household surveys so that we could learn from the cross-country variation in the energy balance and design policies to address the alarming increase in obesity in the developed world. Cawley and Burkhauser (2006) It is difficult to determine whether the correction "works" because few studies have been done on the older population thus far (except for the U.S. The correction applied to the ECHP provides a good match to the IOTF estimates in all countries but Greece. The difference is considerable only for Greek males. The problem appears to be rather in the representativeness of the ECHP data (which is a panel and may be affected by attrition) rather than the correction itself. In the population aged 50+, the ECHP and SHARE estimates do not match (14.3% in ECHP vs. to 19.2% in SHARE). We conclude that the corrected SHARE numbers are close proxies of the IOTF estimates based on measured weight and height. 
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